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Solar resource, the amount of solar radiation a given location receives, varies 
throughout the country with the southern basin receiving increased levels of solar 
radiation and the higher elevation northern regions receiving less insolation.  
15 kW PV system design at Location 1 and 6.9 kW system at Location 2 
Temperature data was obtained from site-specific weather stations.  
Solar resource was derived from satellite gathered data compiled by 
RETScreen© software.  
 Energy surety is the increase in energy safety, security, reliability 
and sustainability. 
 
 Photovoltaic (PV) systems, which convert incoming solar radiation 
into usable electric power, may be a wise choice in Afghanistan 
because the solar resource is relatively constant and abundant.  
 
 PV electrical production may be significant enough to reduce the  
risk of transporting fuel to power current generators. 
 
 This research compares the cost effectiveness and potential energy 
production of a PV system for housing units at two locations in 
Afghanistan. 
Research may be conducted on battery storage systems to be 
incorporated with the PV systems during construction of future 
operating bases.  
Solar PV production may be an adequate renewable source to provide 
energy to lower energy demand structures such as billets. (Fig. 1, Fig. 2) 
Our investigation suggests:   
Tilted arrays are more energy and cost efficient. 
 
 Slight increases in electrical production for tilted arrays at Location 1 
may be caused by differences in elevation, local topography and 
weather between the two locations. 
Figure 3  Comparison of potential PV production of tilted vs. flat 
arrays at Locations 1 and 2. 
Figure 1 Re-locatable metal 
containers with flat roofs used for 
housing.   
Figure 2 Stacked two story metal 
container housing structure with 
peaked roof.   
Figure 4  PV production increases when array is tilted at Locations 
1 and 2. 
Figure 5 Increased PV electrical production at Location 1 
compared to Location 2 for tilted array.  
Location 1  
 
 Tilted Array System –  
 $69,600 construction cost  
 5.9 yr payback period 
 Savings to investment ratio 
of 2.51 
 
 Flat Array System –   
 $39,945 construction cost  
 7.4 yr payback period 
 Savings to investment ratio 
of 2.01  
 
Location 2 
 
 Tilted Array System –  
 $69,000 construction cost 
 6.2 yr payback period 
 Savings to investment ratio 
of 2.42 
 
 Flat Array System –  
 $34,435 construction cost 
 7.7 yr payback period 
 Savings to investment ratio 
of 1.94  
